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ERLOUVE

UNIVERSITY School of Basic and Applied Sciences
bl lodoi

Class B.Sc. Mathematics

Semester/Year | Year

Subject & Subject Code Mathematics-BMATH20Y101

Paper Algebra And Trigonometry-I
Max. Marks 30 (ETE) + 20 (1A) =50
Credit Total Credits
L|T
4
2=|24):.0

Course Objectives:

The course entitled “Algebra and Trigonometry” deals with the basic aspects of Algebra and Trigonometry.
The contents of this course are inevitable for many branches of sciences. The students of Mathematics,
Physics, Computer Science, Statistics, etc., are equally benefited with this course as a stepping stone to
the broad areas of Algebra and Trigonometry. The course aims to provide foundations in Algebra and
Trigonometry.

Course Outcome:

The Students will be able to:

1. Work with matrices and determine if a given square matrix is invertible.

2. Learn to solve systems of linear equations and application problems requiring them.

3. Learn to compute determinants and know their properties.

4. Learn to find and use eigenvalues and eigenvectors of a matrix.

5. Learn about and work with vector spaces and subspaces.

8. Learn how to work with some of the discrete structures.

9.Students will formulate and model problems with the concepts and techniques of discrete mathematics.

Student Learning Outcomes (SLO):

Students will;

1. Find the inverse of a square matrix.

2. Solve the matrix equation Ax = b using row operations and matrix operations.

3. Find the determinant of a product of square matrices, of the transpose of a square matrix,

and of the inverse of an invertible matrix

4. Find the characteristic equation, eigenvalues and corresponding eigenvectors of a given

matrix.

5. Determine if a given matrix is diagonalizable.

6.Mathematical reasoning: Students are expected to use use mathematical reasoning in order to read,
comprehend, and construct mathematical arguments.

7.5tudents will learn basic concepts of mathematical logic and proof.

8.Understand how lattices and Boolean algebra are used as tools and mathematical models in the study of
networks.

9.Learn about truth tables.

10.An ability to apply knowledge of computing and mathematics appropriate to the discipline.

Unit Syllabus Periods
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Rank of a matrix, Normal & Echelon form of a matrix, Characteristic equation of a
matrix, Eigen values, Eigen Vectors, Linear Independence of row and column
UNIT -1 |matrix.
Wﬁm,wmwwmﬂm,mwmmm,
mewﬁwwﬁﬁwwmaﬁw |

Cayley Hamilton theorem and its use in finding inverse of a matrix, application of
matrix to solve a system of linear (homogeneus and non-homogeneus) equation,
theorem on consistency and inconsistency of a system of linear equation, solving
linear equation upto three unknowns.

UNIT - I M—%W@Wﬁmw(WWWﬁ)mmﬁ
Wﬁﬁ%ﬁmﬁﬂmwmwm,ﬁﬁmmﬁﬁwzﬁm
AT B el |

Relation between the roots and coefficients of a general polynomial equation in
one variable, Transformation of equation. Reciprocal equation, Descarts rule of

Unit-lil~ |Signs.
VP TR T AT GEUGT D GADRU B OB T Gl B AT G, GBI
WURYT |, e FHiawvl, Rrel a1 fRyprd faw |

Logic —Logical connectives , Truth Tables, Tautology , Contradiction Logical
Equivalence , Algebra of properties, Boolean Functions, swithing circuits and its
application, logic gates and circuits.

Unit-1V aﬁm—ﬁ%wwﬁwﬁaaﬁvwaﬁﬁﬁww
BT rorTforg | gefrar orirg —aRarr vd wwe TorRt | qelta Be, Rae uRy
Ud ISP AT, dHER T gRye |

De-Moiver's theorem and its applications, direct and inverse circular and
hyperbolic functions, expansion of trigonometric functions, logarithm of complex
quantities, Gregory's series, summation of trignometrical series.

UNIT -V SI-HISTH T O §9D SrgualT | Uar e b g 07 Saearnd wer |
Bt wemi @1 v, st et @1 e, M ot R
SRR @1 A |

Text Books:
1 Plane Trigonometry Part-Il by S.L. Loney

2 Matrix and Linear Algebra,Prentice Hall of India Pvt.Ltd,New Delhi 2000 by K.B.Dutta

3 A Text bookon Algebra and Theory of Equations,Pothishala Pvt. Ltd Allahabad by Chandrika Prasad.

Elements of discrete mathematics(second edition),Mc Graw Hill,International edition,Computer Seience
Series,1986,by C.L.Liu .

5 woro faw< der arpraet qeera |
References Books:
1 H.S Hall amd S.R. Knight-Higher Algebra H.M Publication, 1994

2 Jocobson-Basic Algebra Vol.l and ILW.H. Freeman.
3 I.S.Luther and I.B.S. Passi-Algebra Vol.| and I,Narosa Publishing House.

4 N.Saran and R.S. Gupta-Analytical Geometry of Three Dimension, Pothishala Pvt.Ltd.Allahabad.
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UNIVERSITY School of Basic and Applied Sciences
FTA TR G4 e
Class B.Sc. Mathematics
Semester/Year | Year
Subject & Subject Code Mathematics-BMATH20Y102
Paper Calculus and Differential Equations-Ii
Max. Marks 30 (ETE) + 20 (IA) =50
Credit Total Credits
L|T|P
3
21110

Course Objectives:

The objectives are to mentally prepare the students to learn Mathematics leading to graduate
degree with honours in Mathematics or with Mathematics as a subject. These syllabi in
Mathematics under CBCS are recommended keeping in view of the wide applications of
Mathematics in science, engineering, social science, business and a host of other areas. The
study of the syllabi will enable the students to be equipped with the state of the art of the subject
and will empower them to get jobs in technological and engineering fields as well as in business,
education and healthcare sectors.

Course Outcome:

The Students will be able to:

1.Evaluate first order differential equations including separable, homogeneous, exact, and linear.
2. Show existence and uniqueness of solutions.

3. Solve second order and higher order linear differential equations.

4. Create and analyze mathematical models using higher order differential equations to solve
application problems such as harmonic oscillator and circuits.

5. Solve differential equations using variation of parameters.

6. Solve linear systems of ordinary differential equations.

7.Solve test of concavity and convexity.

8.solve cartisien and polar coordinate.

Student Learning Outcomes (SLO):

Students will:

1. Student will be able to solve first order differential equations utilizing the standard techniques for
separable, exact, linear, homogeneous, or Bernoulli cases.

2. Student will be able to find the complete solution of a nonhomogeneous differential equation as a linear
combination of the complementary function and a particular solution.

3. Student will be introduced to the complete solution of a nonhomogeneous differential equation with
constant coefficients by the method of undetermined coefficients.

4. Student will be able to find the complete solution of a differential equation with constant coefficients by
variation of parameters.

5. Student will have a working knowledge of basic application problems described by second order linear
differential equations with constant coefficients.

6.Student eill be able to solve expansions of Taylor's and Maclaurins series.

7.Student eill be able to solve tracing of curves in Cartesian and polar coordinates .
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Unit

Syllabus

Periods

UNIT -1

Successive differentiation, Leibinitz theorem, Maclaurins and Taylor's series
expansions, Asymptotes.

JeoIca] JTddhol, olgwiol U, HaeliiRd Ud <ok 2ofl # favar | aawastt |

UNIT - Il

Curvature, tests for concavity and convexity, points of inflexion, multiple points,
tracing of curves in Cartesian and polar coordinates .

qBe, Sololdl Yd aaerdl & qaefor, Ffky uRacdd fawg, dgfawg, @rdig ud
gary el # a@! &1 e |

Unit-1ll

Integration of transcaendental function , definite Integrals, Reduction formulae,
Quadrature, Rectification.

IS Werdl &l HIGeH, ¥Ed THdmed, I 93, 8adbe Ud
HIHeT |

Unit-IV

Linear differential equations and equations reducible to the linear form, Exact
differential equations, first order and higher degree equation solvable for X,Y,and
P, Clairaut's equation and singular solutions , geometrical meaning of a
differential equation, Orthogonal trajectories.

NRIPp 3radhet FTHIBRVT Ud XRIPp FTHIBROT H FHMY Iqde] AHIBROT, JITeT
e AHIBRYT UaNd, 18, Ud W1 ® a1 BN IFA, Ui IS Ud 97 uRid
Aqdhel AHIDRT, FoIRT BT THIGRT 3R fafes g1 | sradal FHIEHROT &l
s aref, ofifee wofeai |

UNIT -V

Linear differential equation with constant coeffciants , Homogeneous linear
ordinary differential equations, linear differential equations of second order ,
transformations of equations by changing the dependent variable /independent
variable , method of variation of parameters .

3ra) YUIhT Tl NRaeh afddhel GHIBRUT , AERY VRId FHETT ddhal
e, g dife & WRgp g TRy, Wdd o)/ WA W &
R gRT THIARYI BT waidRer, Yrad faawor fafer |

Text ooks:

1
2

Differential Calculus,Pothishala Pvt. Ltd., Allahabad by Gorakh Prasad.
Integral calculus,Pothishala Pvt.Ltd. Allahabad by Gorakh Prasad.

3 Introductory Course in Differential Equations, by D.A.Murray Orient Longman(India)1967

4

#oso f&=T Ty arepradl Jwid|

Reference Books:

1

2

3

Differential Equations, Tata Mc Graw Hill, by G.F.Simmons-1972.

An Introduction to irdinary differential Equation, Prentice Hall of India, by E.A. Codimgton

1961

Elementry Treatise on Differential Equations and their Application ,C.B.S. Publisher &

Distributors,Delhi, by H.T.H. Piaggio —1985.

DifferentialEquations,Narosa Publishing House by S.G.Deo.
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ERLAUYD

UNIVERSITY School of Basic and Applied Sciences

FI THR 5 AR

Class B.Sc. Mathematics

Semester/Year | Year

Subject & Subject Code Mathematics-BMATH20Y103

Paper Vector Analysis and Geometry-lll
Max. Marks 30 (ETE) + 20 (IA) =50
Credit Total Credits
L=T-|-P
3
2] 15110

Course Objectives:

Course goals: To present the fundamental concepts of multivariable calculus and to develop
student understanding and skills in the topic necessary for its applications to science and
engineering.

Course Outcome:

The Students will be able to:

1. Define vector fields.

2. Calculate line integrals along piecewise smooth paths; interpret such quantities as work
done by a force .

3. Use the fundamental theorem of line integrals.

4. Use Green's theorem to evaluate line integrals along simple closed contours on the plane.
5. Compute the curl and the divergence of vector fields.

6. Apply Stokes' theorem to compute line integrals along the boundary of a surface.

7. Use Stokes' theorem to give a physical interpretation of the curl of a vector field.

8. Use the divergence theorem to give a physical interpretation of the divergence of a vector
field.

9. To get basic knowledge about Circle, Cone, Parabola, Hyperbola, Ellipse etc.

10. To understand the concepts & advance topics related to two & three dimensional
geometry.

11. To study the applications of conics.

12. To study the application of Sphere, cone and cylinder.

13. To study how to trace the curve.

Student Learning Outcomes (SLO):

Students will:

1. Memorize definition of directional derivative and gradient and illustrate geometric
meanings with the aid of sketches.

. Memorize theorem relating directional derivative to gradient and reproduce proof.
. Calculate directional derivatives and gradients.

. Apply gradient to solve problems involving normal vectors to level surfaces.

. Explain the concept of a vector integration a plane and in space.

. understand geometrical terminology for paraboloid, ellipsoid, hyperboloid and circular cone.
. measure angles using a protractor.

. use geometrical results to determine unknown angles.

. recognise line and rotational symmetries.

. find the areas of cone, paraboloid,hyperboloid,ellipsoid and circles .
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Unit

Syllabus

Periods |

Product of four vectors, Reciprocal vectors, Vectors differential, Gradient,
divergence and curl in Cartesian and cylindrical co-ordinates. Higher order
derivatives, vector identities and vector equations .

UNIT - |

i URE, Ao Ud el | we @IS aradmersl, \ikel dfier ud afer
THIBRT |

UNIT - 11

Vector Integration, Theorem of Gauss, Green, stoke and problems based on
them application to geometry, curves in space, curvature and torsion,
Serret,Frenet's formula.

Hfeer e, 1, 9 Ud Cibdl UG U9 399X SeTRd Y9 | SO &
ST, WA ¥ o, qapell Ud RIS, e, B G |

General equation of second degree, tracing of conics , system of conics, polar
equation of a conic.

Unit-11

AHIBRT |

Unit-IV

Equation of cone with given base, generators of cone, condition for three
mutually perpendicular generators, Right circular cone, equation of cylinder and
its properties .

fST Y MR R ¥ T GHiBROL, W D o, M URNAR ol ST o
afcrde, gl sig, Jo @1 wiwRr iR g9 W |

Central conicoids, Paraboloid, ellipsoid, hyperboloid of one and two sheets and
their properties.

UNIT -V

B DIV, T AR f§ YO B WRaerro, Qreqgesl, SRTIRaeRIS Ud 9
TURET |

Text Books:
1

2 Text Book on Coordinate Geometry,Pothishala Pvt. Ltd.Allahabad by Gorakh Prasad and H.C.Gupta.

Introduction to Vector Anaylysis , Pothishala Pvt. Ltd. Allahabad by N.Saran and S.N Nigam.

3 Analytical Geometry of Three Dimension ,Pothishala,Pvt.Ltd. Allahabad by N.Saran and R.N.Gupta.

References Books:

1

Elementary Treatise on Coordiante Geometry of Three Diamensions Macmillan India Ltd.,by R.J.T.Bell 1994,

Theory and problems of Advance Calculus,Schaum Publishing Company,New York. by Muray R.Spiegel.

Vector Analysis,Schaum Publishing Company,New York by Muray R.Spiegel.

A Text Book of Vactor Calculus,S.Chand & CO.New Delhi by Shanti Narayan.

% ;
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UE!{'!;?R SITY School of Basic and Applied Sciences
bl o
Class B.Sc. Mathematics (Honours)
Semester/Year | Year
Subject & Subject Code Mathematics Honours-BMATH20Y104
Paper Discrete Mathematics -IV
Max. Marks 30 (ETE) + 20 (1A) =50
Credit Total Credits
L|IT|P
3 |:20: 0 g

Course Objectives:

The main objectives of the course are to:

« Introduce concepts of mathematical logic for analyzing propositions and proving theorems.

« Use sets for solving applied problems, and use the properties of set operations algebraically.
« Work with relations and investigate their properties.

« Investigate functions as relations and their properties.

« Introduce basic concepts of graphs, digraphs and trees.

Course Outcome:

The Students will be able to:

1: Learn about partially ordered sets, lattices and their types.

2: Understand Boolean algebra and Boolean functions, logic gates,switching circuitsand their
applications.

3: Assimilate various graph theoretic concepts and familiarize with their applications.
Analyze logical propositions via truth tables.

4.Prove mathematical theorems using mathematical induction.

5.Understand sets and perform operations and algebra on sets.

6.Determine properties of relations, identify equivalence and partial order relations, sketch
relations.

7.ldentify functions and determine their properties.

8.Define graphs, digraphs and trees, and identify their main properties.

9.Evaluate combinations and permutations on sets.

Student Learning Outcomes (SLO):

Students will:

1.Discuss definitions and diagram strategies for potential proofs in logical sequential order
without mathematical symbols .

2 Construct mathematical arguments using logical connectives and quantifiers.

Verify the correctness of an argument using symbolic logic and truth tables.

3.Construct proofs using direct proof, proof by contradiction, and proof by cases, or mathematical
induction.

4.Solve problems using counting techniques and combinatorics.

5.Perform operations on discrete structures such as sets, functions, relations or sequences.
6.Solve problems involving recurrence relations and generating functions.

7.Construct functions and apply counting techniques on sets in the context of discrete probability.
9.Apply algorithms and use definitions to solve problems to proof statements in elementary
number theory.

howa . g «



Periods—!

Unit Syllabus
Boolean function-disjunctive & cunjunctive normal forms(canonical & dual
canonical), Bool's expansion theorem, Equivalence classes & its relation,
Composite relation, Equivalence relation,Equivalence classes & its properties,
Partition of a set.

UNIT - | 8
el Beolri— fqAIo Ud Ao Y GHERI WY (BAled Ud gard
DHATD), gl BT faRIR yig | Heg— fgor ey, ufdelm dde,wafom ey,
qoIdT \ee |, JeIdl 9 Ud 9HaD 0T ¥, Aead & e |
Partial order relation,Partially ordered sets,totally ordered sets,Hasse
diagram,maximal and minimal element, first and last element,Lattice-definition
and examples,dual lattice,bounded lattice distributive lattice,complemented

UNIT - I lattice. 5
3fer: BH HeY, T BAT WY, (YU BAd YT , oYE 3G,
Sfeerss gd foefes | sraga, veM vd ifdH arawa, Serd—aRaTeT Td SeTeReT
, &4 Siield |, URag STerd, fadvoii Siied, [Rab idd |
Graph-Definition,types of graphs,Subgraphs,walk,path,circuit,connected and
disconnected graphs,Euler graph,Hamilton path and circuit,shortest path in
weighted graph,Dijkstra’s Algorithm for shortest paths.

Unit-lll farreg— aRwmaT vd bR, S aileld, T UeT U URYY, e U9 areag AT, 8
MR U, eI uer iR uftuer, MiRa sroa # aegw™ U g
SIEOHET YR |
Tree's and its properties,Rooted tree,Binary tree,Spanning tree,Rank and nulity
of a graph,Kruskal's Algorithm and Prim’s Algorithm.

UtV Taer vd s o7 o, P g, oo ge1 , o g8, amorg a4 i qd 8
YT, Bhel U YIgH I YTTIR |
Matrix representation of graphs-Incidence and Adjacency matrix,Cutset and its
properties Planar graphs(definition),Kuratowski's two graphs.

UNIT -V (3Teld &7 3MTgg F=ouvT’ geiied Ud Gl IMTQIE, hedicd Ud 9vd TVl @R 8
et (T, FRICEwT & fgame |

Text Books:
1 C.L.Liu.-Elements of Discrete Mathematics,Mc Graw Hill, New York
2 Narsingh Deo-Graph Theory,Prentice Hall.

3

Hovo fawd) wier Srpredl &l YR |

References Books:

1
2

M.K.Gupta Discrete Mathematics publisher Krishna Pvt. Ltd.
Discrete Mathematics (Schaum's Outlines) | Revised 3rd Edition.
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